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Students’ Department
Edited

by

H. A. Finney

Assisted by H. P. Baumann
Variation in Net Profit
Editor, Students’ Department,
Sir: It would interest me very much if you would include in your department
a problem in variation in net profit in some issue. I think a problem where
there is an increase in the volume of sales, a decrease in gross profit, and an in
crease in cost of production would be particularly interesting.
Yours truly,
D. P. Blake.
Boston
To illustrate the desired points we shall assume the following data:
The A B C Company
Profit-and-loss statements
for the years ended December 31, 1924 and 1925

Year ended December 31,
1924
1925
Sales............................................................................... $200,000.00 $250,000.00
Less cost of goods sold...............................................
150,000.00 210,000.00
Gross profit on sales...................................................
Less selling expenses...................................................

$50,000.00
10,000.00

$40,000.00
12,000.00

Net profit on sales.......................................................
Less general and administrative expenses...............

$40,000.00
15,000.00

$28,000.00
17,000.00

Net profit.............................................................

$25,000.00

$11,000.00

The sales have increased $50,000, but the gross profit has decreased $10,000.
This may be due to an increase in the cost of production, or to a decrease in the
selling prices. Usually it is impossible, because of the absence of necessary
information, to determine which of these causes produced the decrease in gross
profit. It is possible, however, to determine what the gross profit would have
been if there had been neither an increase in production costs nor a decrease in
selling prices. For in that case the rate of gross profit would have been the
same in 1925 as it was in 1924. In 1924 the rate of gross profit was 25 per cent.
of the sales, and at this rate the gross profit in 1925 would have been 25 per cent.
of $250,000, or $62,500. But it was actually only $40,000. Gross profit in
the amount of $22,500 has therefore been lost because of a decrease in the rate
of gross profit, due to one or both of the causes mentioned. Selling prices may
have decreased, while costs remained stationary; costs may have increased
while selling prices remained unchanged, or selling prices may have decreased
and costs increased, and so on, through the various combinations of possi
bilities. But regardless of the cause of the decrease in gross profit it may be
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measured in terms of the decrease in the rate.
were:

The rates during the two years

1924
1925
Sales.............................................................. $200,000.00 $250,000.00
Gross profit..................................................
50,000.00 40,000.00
Rate...............................................................
25%
16%
The rate has decreased 9 per cent., thus cutting off gross profits of 9 per cent.
of the $250,000 sales in 1925, or $22,500.
The decrease in gross profit due to the decreased rate may therefore be
accounted for as follows:
Gross profit which would have been made in 1925 if the
1924 rate of gross profit, 25%, had been maintained
during 1925:
25% of $250,000.00.............................................................. $62,500.00
Actual gross profit—1925 ..................................................... 40,000.00

Decrease in gross profit due to decrease in rate............... $22,500.00
But the gross profit actually decreased only $10,000, and we are therefore
obliged to account for the difference between the $22,500 decrease caused by a
reduction in the rate of gross profit, and the actual decrease of $10,000. The
explanation is that the sales increased, and a part of the profit lost by a de
creased rate was compensated by profits on additional sales. That is to say,
if there had been no decrease in the gross-profit rate, the increased sales of
$50,000 would have produced additional gross profits at the 1924 rate of 25
per cent. To account wholly for the change in gross profit we must therefore
determine how much the gross profit would have been increased by the added
volume if there had been no change in the rate; and then, how much the gross
profit has been decreased by a loss in rate applied to the entire volume. These
facts may be set forth in either of the two following ways:
Decrease in gross profits:
Decrease due to reduction in rate:
Gross profits which would have been made in 1925 if the
1924 rate of gross profit had been maintained in 1925:
25% of $250,000.00.............................................................. $62,500.00
Actual gross profit................................................................. 40,000.00

Decrease due to reduction in rate............................... $22,500.00
Less additional gross profit from added volume:
Sales—1925..................................................... $250,000.00
Sales—1924....................................................
200,000.00
Increase in volume....................................
Rate earned in 1924.................................

Profits which would have been made from
added volume if there had been no
change in the rate.................................
Remainder—Decrease in gross profit....................
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$ 50,000.00
25%

12,500.00

$10,000.00
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The same facts may also be set forth in this way:
Decrease in gross profits:
Decrease due to reduction in rate:
Rate of gross profit—1924...........................
Rate of gross profit—1925...............................

Decrease (loss of rate on entire volume). .

25%
16
9%

9% of $250,000.00............................................
$22,500.00
Less additional gross profit from added volume:
Sales—1925.................................................... $250,000.00
Sales—1924 ........................................................
200,000.00
Increase in volume........................................ $ 50,000.00
Rate earned in 1924.....................................
25%

Profits which would have been made from
added volume if there had been no change
in the rate...................................................

12,500.00
$10,000.00

Remainder—Decrease in gross profit................

It may be worth while to digress a little to consider various conditions and
the methods of accounting for the variation in gross profit under those condi
tions.
Consider a case where volume and rate have both increased:
1924
1925
Sales.............................................................. $200,000.00 $250,000.00
Cost of goods sold....................................... 150,000.00 175,000.00
Gross profit..................................................

$ 50,000.00 $ 75,000.00

Increase in gross profits:
Increase due to additional sales:
Sales—1925......................................................
Sales—1924 ......................................................

$250,000.00
200,000.00

Increase in volume.....................................
Rate earned in 1924.......................................

$50,000.00
25%

Profits which would have been realized from
added volume if there had been no change
in the rate.................................................
Increase due to increase in rate of gross profit:
Rate of gross profit—1925.........................
Rate of gross profit—1924.............................
Increase in rate on entire volume............

$12,500.00

30%
25%
5%

5% of $250,000.00..........................................

12,500.00

Total increase in gross profit.................

$25,000.00
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Now it should be recognized that the difference between the sales of two
years does not necessarily mean an increase or decrease in the volume, if volume
means quantity of merchandise. For instance, the increase of $50,000 in the
sales in the preceding illustration may have been due in part to an increased
quantity of goods sold, and in part to an increase in the price per unit. That
is the weakness of this method of analysis. The foregoing computation says
that $12,500 additional profit was made because $50,000 more goods were sold
in 1925 than in 1924, but how do we know that the $50,000 additional sales
resulted from the disposal of more goods, and not from the disposal of the same
or a smaller quantity of goods at higher prices?
Consider a case where volume and rate have both decreased:

1924
1925
Sales.............................................................. $250,000.00 $200,000.00
Cost of goods sold.......................................
175,000.00 150,000.00
Gross profit...................................................

$75,000.00

$50,000.00

Using the same method of analysis, the sources of the decrease in gross profit
would be shown as follows:
Decrease in gross profits:
Decrease due to reduction in volume:
Sales—1924......................................................
Sales—1925 ......................................................

$250,000.00
200,000.00

Decrease in volume.....................................
Profit rate in 1924.......................................

$50,000.00
30%

Gross profit lost by decreased sales, ignoring
temporarily the decrease in rate...........

$15,000.00

Decrease due to reduction in rate:
Rate of gross profit—1924.....................
30%
Rate of gross profit—1925.....................
25%
Decrease in rate on entire volume...........
5% of 1925 volume, $200,000.00.................

5%

Total decrease in gross profit....................

10,000.00
$25,000.00

To emphasize the possibly misleading nature of the analytical methods which
are being illustrated, let us assume that exactly the same quantity of mer
chandise was sold in two succeeding years, but that the profit-and-loss state
ment showed the following:

1924
1925
Sales.............................................................. $200,000.00 $220,000.00
150,000.00 160,000.00
Less cost of goods sold...............................

Gross profit..................................................
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$50,000.00

$60,000.00
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The increase in gross profit should actually be attributed to the following
sources:

Increase in selling price......................................................
Increase in costs..................................................................

$20,000.00
10,000.00

Increase in gross profit.......................................................

$10,000.00

But by the method under description it would be accounted for as follows:
Increase in gross profits:
Increase due to additional sales:
Sales—1925...................................................... $220,000.00
Sales—1924......................................................
200,000.00
Increase in sales...........................................
Rate earned in 1924.......................................
Additional profits from increased sales,
assuming no increase in the rate..........
Increase due to increase in rate of gross profit:
Rate of gross profit—1925.........................
Rate of gross profit—1924.............................

$20,000.00
25%

$5,000.00

27.27+%
25.00

Increase in rate on total sales...................
2.27 +% of $220,000.00...........................

2.27+%
=
5,000.00

Total increase in gross profit.....................

$10,000.00

It is of course perfectly obvious that the foregoing analysis does not disclose
the following facts:
No change in quantity of goods sold,
An increase of $20,000 in selling prices,
An increase of $10,000 in costs.
However, it does not necessarily follow that the analysis is valueless or mis
leading. If we regard it as indicative of the quantity of merchandise sold it is
certainly misleading, but if we think, not of quantity of merchandise, but of
quantity of funds in the form of cash and receivables brought into the business,
it is not misleading and it may be enlightening. Looked at in this light, the
analysis shows:

The funds brought into the business in 1925 exceeded those in 1924 by
$20,000; whether this increase was due to added volume or larger selling
price is immaterial, for we are now interested only in incoming funds.
In 1924, 25 per cent. of the funds brought in by sales remained after paying
for the goods sold. If this rate had continued to prevail in 1925, the
$20,000 additional gross funds provided by sales would have produced
$5,000 additional net funds after paying for the merchandise.
But fewer cents per dollar of income were required in 1925 to pay for the
goods sold than were required in 1924. In fact, 2.27 + cents per dollar of
income remained as profit in 1925, which had to be spent in 1924 for the
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goods sold. Therefore every dollar of sales in 1925 produced 2.27 + cents
additional income, and the $220,000 of sales produced an additional
$5,000.

Returning to the original illustration, we have carried the analysis only to
gross profit. The analysis is completed by showing the reductions in net profit
caused by increases in selling and general expenses, as follows:
The ABC Company

Statement accounting for variation in net profit
for the years ended December 31, 1924 and 1925

Decrease due to reduction in gross profit:
Decrease due to reduction in rate of gross profit:
Rate of gross profit—1924...............................
Rate of gross profit—1925...................................
Decrease—applicable to total sales................

25%
16

9%

9% of $250,000.00................................................
$22,500.00
Less increase due to additional sales income:
Sales—1925......................................................... $250,000.00
Sales—1924............................................................. 200,000.00

Increase in sales................................................. $ 50,000.00
Rate earned in 1924..............................................
25%

Profits which would have been made from
added sales if there had been no change in the
rate...................................................................

12,500.00

Remainder—Decrease in gross profit.....................
Decrease due to increases in expenses:
Selling expenses:
1925............................................... $12,000.00
1924...................................................
10,000.00
Increase..........................................
General and administrative expenses:
1925............................................... $17,000.00
1924...................................................
15,000.00
Total decrease in net profit...

$10,000.00

$2,000.00

2,000.00

4,000.00

$14,000.00

As an alternative method of analysis, we may start by determining how
many cents per dollar of sales remained after paying all costs and expenses dur
ing the first of the two years; then determine how much the net income would
have been increased by the added sales, if the same number of cents per dollar
of sales had been required for the payments of costs and expenses; and finally
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the increase or decrease in the number of cents per dollar of sales required for
the payment of costs and expenses; thus:

The ABC Company

Statement accounting for variation in net profit
for the years ended December 31, 1924 and 1925
Changes in net profit
Decreases Increases
In 1924 the sales were $200,000 and the net profit was
$25,000. The net profit was therefore at the rate of
12½%. If, in 1925, the ratios of cost of sales, sell
ing expenses, and general expenses to sales had re
mained unchanged, the additional net sales of
$50,000 would have produced additional net profits
at the rate of 12½%, or..............................................

$6,250.00

In 1924 the cost of goods sold was 75% of the sales.
At the same rate the cost of goods sold in 1925
would have been 75% of $250,000, or $187,500.
But the actual cost was $210,000, an increase of
cost, and a consequent decrease in net profit, of........ $22,500.00
In 1924 the selling expense was $10,000, or 5% of the
sales; at this rate the selling expenses in 1925 would
have been 5% of $250,000, or $12,500. As a matter
of fact they were only $12,000, thus resulting in a
saving, in proportion to sales, of...................................

500.00

In 1924 the general and administrative expenses were
$15,000, or 7½% of the sales. At this rate they would
have been 7½% of $250,000 in 1925, or, $18,750.
They were actually only $17,000, thus causing a
saving, in proportion to sales, of...............................

1,750.00

Totals.......................................................................... $22,500.00 $8,500.00
Total decrease in net profit.................................

$14,000.00

While we are on the subject of the analysis of the profit-and-loss statement,
it may be well to say something about the treatment of the loss resulting from
valuing inventories at market when market is lower than cost. As a basis of
the discussion, let us assume the following facts:

The X Y Z Company
Partial profit-and-loss statements for the years ended December 31, 1924
and 1925
Year ended December 31,
1924
1925
Sales.............................................................................. $500,000.00 $600,000.00
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Year ended December 31,
1924
1925

Less cost of goods sold:
Inventory, January 1st.....................................
Purchases..............................................................

$75,000.00
400,000.00

$60,000.00
470,000.00

Total.....................................................................
Inventory, December 31st....................................

$475,000.00 $530,000.00
60,000.00
75,000.00

Remainder—cost of sales...................................

$415,000.00 $455,000.00

Gross profit on sales...................................
$85,000.00 $145,000.00
The foregoing summary statements show that the $500,000 of sales in 1924
produced $85,000 of gross profits—a rate of 17 per cent., while the profits in
1925 were at the rate of 24.16 per cent. The results of operations in 1925
appear to surpass those of 1924, both as to quantity of goods sold and as to
the rate of profit realized on sales. Apparently the company was able to get
higher selling prices for its goods in 1925 than in 1924, or was able to buy its
goods more cheaply. At any rate it is apparent that each dollar of sales
produced more profit in 1925 than in 1924. Nothing could be more obvious—
or more false.
The truth is that at the end of 1924 there was merchandise on hand
which cost $85,000, but which was valued at $60,000, as the market had broken
badly at the end of 1924. In other words, the gross profit on sales has been
reduced $25,000 on account of an inventory loss. This condition might be
brought out by setting up the statement for 1924 as follows:
Sales...............................................................................
$500,000.00
Less cost of sales:.......................................................
Inventory, January 1st.......................................... $75,000.00
Purchases................................................................... 400,000.00
Total...................................................................... $475,000.00
Less inventory,December 31st, at cost................
85,000.00

Cost of goods sold...................................................

390,000.00

Gross profit (at the rate of 22%).............................
Inventory loss..............................................................

$110,000.00
25,000.00

Remainder—merchandising profit............................

$85,000.00

The point that we are trying to make is that the inventory loss should be
distinguished from the gross profit on sales. The sales made during the year
actually produced a gross profit of 22 per cent. as shown in the second state
ment; not 17 per cent., as shown in the first statement. To merge actual gross
profits on goods sold with so-called inventory losses on goods not sold so as
to distort materially the stated rate of gross profit and fail to show a profit
and a loss of essentially different characters, is a clear failure to state facts.
The reduction of an inventory at December 31, 1924, from cost to market
does not decrease the gross profit on goods sold in 1924, nor does it in reality
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increase the gross profit on goods sold in 1925. Regardless of conservative
accounting provisions which may be made regarding inventories, the actual
gross profit is the difference between the cost and the selling price of goods sold.
The reduction of the inventory to market results in transferring profits from
1924 to 1925, but it does not decrease the gross profit on sales in 1924, nor in
crease the gross profit on sales in 1925, viewed from a cost basis.
It would
therefore appear that a more exact and comprehensive statement of the facts
with respect to operations of the two years would be shown as follows, assuming
that the inventories at January 1, 1924, and December 31, 1925, were valued
at cost:
The X Y Z Company
Partial profit-and-loss statements
for the years ended December 31, 1924 and 1925
1924
1925
Sales............................................................................... $500,000.00 $600,000.00
Less cost of goods sold:
Inventory, January 1st..........................................
Purchases..................................................................
Total.....................................................................
Inventory, December 31st, at cost.......................

$75,000.00
400,000.00

$85,000.00
470,000.00

$475,000.00 $555,000.00
85,000.00
75,000.00

Remainder—cost of goods sold......................... $390,000.00 $480,000.00

Gross profit on sales—on a cost basis.. .. $110,000.00 $120,000.00
Adjustment of profits resulting from provision for
inventory loss at December 31st, 1924, reducing
inventory at that date to market value of $60,000
25,000.00
25,000.00
Merchandising profit.................................. $85,000.00 $145,000.00
This statement shows that the gross profit on sales in 1924 was 22 per cent.,
and that the rate in 1925 was 20 per cent., both on a cost basis. It also shows
that the profits of 1924 suffered and the profits of 1925 gained to the extent of
$25,000 by the conservative reduction of the December 31, 1924 inventory
from cost to market.
It is realized, of course, that practical difficulties often preclude setting up
statements in the form advocated. In order to prepare a statement in the
suggested form it would be necessary to value the inventory completely on
both the cost and market basis, or rather on the cost basis and also on the lower
of cost or market basis.
Actuarial Problem
Editor, Students' Department,
Sir : Will you please publish a solution to the problem below, which was given
in a New York State C. P. A. examination (June 1923), and to which I have
been unable to obtain a solution by arithmetic. Several certified public ac
countants to whom I have appealed have been unable to solve it, yet I am sure
that an arithmetical solution is possible.
Yours truly,
H. Nisinoff.
West Palm Beach, Florida
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Problem
The following entries appeared on the books of a corporation, June 1, 1923,
at which time exactly one-half of the total life of the bonds had expired:
Interest on bonds outstanding.......................... $2,500.00
To cash.........................................................
$2,500.00
For semi-annual interest on debenture 5’s
due December 1, 1960.
Unamortized premium on bonds outstanding
20.99
To interest on bonds outstanding....
20.99
For amortization of premium
Premium, December 1, 1922. . . $4,379.04
Premium, June 1, 1923..............
4,358.05
Prepare complete entries to record all of the above elements at date (a) of
issuance of bonds, which were sold for cash, and (b) maturity of bonds, which
will be paid in cash.
Solution
The foregoing problem is an excellent one and is really not very difficult if
one understands the method of computing the price to be paid for a bond on an
effective interest basis. To solve the problem one must know that the price
of a bond may be determined by multiplying the par by the effective rate and
also by the nominal rate, computing the difference, and multiplying this
difference by the present value of an annuity of 1 for the number of periods to
the maturity of the bond.
We are told that the entries for the payment of interest and for the amortiza
tion of the premium are being made at June 1, 1923; that exactly one-half of
the life of the bonds has expired at that date, and that the bonds will mature
on December 1, 1960. Since it is thirty-seven and one-half years from June
1, 1923, to December 1, 1960, thirty-seven and one-half years of the life of the
bonds have expired. Hence the bonds were issued for a period of seventy-five
years, or one hundred and fifty semi-annual interest periods.
The next step is to determine the effective rate per period. This can be
computed by dividing the net interest charge for the six months ended June 1,
1923, by the carrying value of the bonds (par plus premium) at December 1,
1922. Since the unamortized premium at December 1, 1922, is stated by the
problem to have been $4,379.04, the sum of the par and the premium at that
date was $104,379.04. The net charge to bond interest for the six months
ended June 1, 1923, is computed as follows:

Coupons paid........................................................................... $2,500.00
Less premium amortized......................................................
20.99

Net interest charge............................................................. $2,479.01
Then the effective interest rate per six-months’ period is $2,479.01 divided by
$104,379.04, or 2.375 per cent.
The next step is to determine the price at which $100,000.00 of 5 per cent.
bonds, due in 75 years, or 150 periods, would be issued on a basis of 2.375 per
cent. per six-months’ period. To determine this price we must know the
present value of an annuity of 1 at 2.375 per cent. for 150 periods. This can be
computed by dividing the compound discount at 2.375 per cent. for 150 periods
by 2.375 per cent. The compound discount is the difference between 1 and the
present value of 1. It is therefore necessary to determine the present value of 1
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at 2.375 per cent. for 150 periods. This can be done by finding the present
value of 1 at 2.375 per cent. for 75 periods, and squaring this present value.
But it is necessary first to determine the present value of 1 for 75 periods by
working from the premium 75 periods before maturity. This procedure is
exactly the reverse of the one usually applied in bond-price computations, and
to make the method clear it may be advisable to show the usual process of
working from the present value of 1 to the bond premium, and then to show
how this process is reversed for our present requirements.
Let us assume, then, that we are informed that the present value of 1 at
2.375 per cent. for 75 periods is .1719705, and that we are required to find the
premium applicable to a bond issue of $100,000 due in 75 periods, bearing a
nominal rate of 5 per cent. per annum, and sold on a basis of 2.375 per cent.
per six-months’ period. The premium would be computed as follows:
1— .1719705 = .8280295, compound discount at 2.375% for 75 periods
.8280295 ÷.02375 =34.8644, present value of annuity of 1 for 75 periods
$100,000.00 X2.5% =$2,500.00, interest for six months at nominal rate on
par
$100,000.00 X2.375% = $2,375.00, interest for six months at effective rate
on par
$2,500.00 —$2,375.00 =$125.00, difference between nominal and effective
interest on par
$125.00 X34.8644=$4,358.05, premium

If we start with the premium, as known, and determine the present value of
1, as unknown, the foregoing procedure will be reversed, thus:
$100,000.00 X2.5% = $2,500.00, interest per period at nominal rate on par
$100,000.00 X2.375% = $2,375.00, interest per period at effective rate on
par
$2,500.00—$2,375.00=$125.00, difference between nominal and effective
interest on par
$4,358.05 (premium 75 periods before maturity) ÷$125.00 = $34.8644,
present value of annuity of 1 at 2.375% for 75 periods
$34.8644X.02375 = $.8280295, compound discount for 75 periods
$1—$.8280295 = $.1719705, present value of $1 due 75 periods hence

The present value of 1 due 150 periods hence can now be computed:
.1719705 X .1719705 = .02957385, present value of 1 due 150 periods
hence
The issue price of the bond can now be computed as follows:
1— .02957385 = .97042615, compound discount on 1 due 150 periods hence
.97042615 ÷.02375 = 40.86005, present value of annuity of 1 for 150
periods
$125.00 (difference between nominal and effective interest) X40.86005 =
$5,107.51, premium at date of issuance
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The entry for issuance of the bonds was therefore:

Cash.............................................................. $105,107.51
Debenture, 5%, bonds payable........
$100,000.00
Premium on bonds..............................
5,107.51
To record issuance today of $100,000.00
par value of bonds at a nominal rate of
5% per annum, and an effective rate of
4.75%.
The next requirement of the problem is the entry at the maturity date.
This presumably means the entries for the payment of interest, amortization
of premium, and retirement of the bonds. Therefore it is necessary to de
termine the price at which the bonds were carried (par plus unamortized pre
mium) at the beginning of the last period.

1÷1.02375 = .9768009, present value of 1 due 1 period hence (also present
value of an annuity of 1 for 1 period. This is recognized as incorrect
terminology, but the statement is made in this form to conform with
preceding statements of procedure in determining bond prices)
$125.00 (difference in interest, as before) X.9768009=$122.10, premium
unamortized one period before maturity
$100,000.00+$122.10 = $100,122.10, carrying value one period before
maturity
$100,122.10X2.375% =$2,377.90, effective interest for the final period
$2,500.00 (coupons paid)—$2,377.90=$122.10, premium amortized last
period
The entries at the end of the life of the bonds will therefore be:
Interest on bonds outstanding....................... $2,500.00
To cash......................................................
$2,500.00
For semi-annual interest on debenture
5’s due today.
Unamortized premium on bonds outstand
ing..............................................................
122.10
To interest on bonds outstanding....
122.10
For final amortization of premium.
Debenture, 5%, bonds payable.................... 100,000.00
To cash.........................................................
100,000.00
To record payment of bonds matured today.
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